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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



To Be Assigned 

Yusaku SHIMAOKA, et al. 

Herewith 

LIGHT SOURCE APPARATUS, UGHTING APPARATUS AND 

PROJECTION DISPLAY APPARATUS (AS AMENDED) 

To Be Assigned 

To Be Assigned 

To Be Assigned 

MTS-3532US 



PRELIMINARY AMENDMENT 

Mail Stopper 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 
Sir: 

Prior to examination, please amend the above-identified application as follows: 

^ Amendments to the Title begin on page 2 of this paper. 

^ Amendments to the Specification begin on page 3 of this paper. 

lEI Amendments to the Claims are reflected in the listing of claims which begins on 
page of this paper. 

□ Amendments to the Drawings begin on page of this paper and Include 
an attached replacement sheet(s). 

Amendments to the Abstract are on page 5 of this paper. A clean version of 
the Abstract is on page 7 of this paper, 

□ Remarks/ Arguments begin on page of this paper. 

S Please enter the enclosed Article 34 Amendment. 
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UGHT SOURCE APPARATUS, LIGHTING APPARATUS AND PROJECTION DISPLAY 
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Amendments to the Specification : 

After the title and before the first paragraph, please insert the following 
paragraph: 

THIS APPLICATION IS A U.S. NATIONAL PHASE APPLICATION OF PCT 
INTERNATIONAL APPLICATION PCT/3P2004/Q05422. 

Please replace the paragraph, beginning at page 5, line 8, with the following 
rewritten paragraph: 

As shown in Figure 11, the conventional multi-lamp optical system has the 
configuration in which the light radiated from multiple light source apparatuses gets 
Incident on the rod integrator 2 which is homogeneous lighting means. However, a 
transmissive/reflective liquid crystal of displaying the image and the light modulation 
device called a DMD (Digital Micro-mirror Device) have a luminous flux incident angle 
range capable of substantially modulating the light and an image display effective area 
capable of displaying the image. For this reason, due to the relation of 
H cltzholm Helmholtz - Lagrange which is a basic formula of imaging optics, an output 
angle range of the light according to the size of an outgoing side opening 2b of the rod 
integrator 2 in an imaging relation with the relay lens 3 is uniquely decided by the relay 
lens 3, 

Please replace the paragraph, beginning at page 5, line 24, with the following 
rewritten paragraph: 

In this case, if the outgoing side opening and the incident side opening of the rod 
integrator 2 are of an equal size, the output angle range is equal to the incident angle 
range. If the outgoing side opening and the incident side opening are of different sizes, 
the incident angle range is in accordance with the size of the incident side opening 
induced by the relation of Heltzholm Helmholtz - Lagrange, and so only the luminous flux 
within this angle range is projected onto the screen via the rod integrator 2, relay lens 3, 
light modulation device 4 and projection lens. 

Please replace the paragraph, beginning at page 7, line 6, with the following 



rewritten paragraph: 
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The light source apparatus of the second conventional example shown in Figure 15 
is in a form of non- rotation asymmetry to the optical axis of the first concave mirror, that 
Is, the straight line connecting the luminescence center 10c of the light-emitting portion 
10 of the lamp to the focus Y. Its outer shape can be smaller than that of the first 
conventional example. The luminous fluxes formed by collection of light can also be of 
noQirotation asymmetry, and it is possible, even In the multi-lamp optical system of 
Figure 11, to reduce the distance between the first concave mirror 8 corresponding to the 
first concave mirror 6 and the incident side opening 2a of the rod integrator 2. 

Please replace the paragraph, beginning at page 46, line 9, with the following 
rewritten paragraph: 

As previously described, in the above embodiments, the lamp 11 is an example of 
the lamp or light generating means of the present invention, the spherical vessel portion 
of the lamp light-emitting portion 111 except the source of luminescence is an example 
of the spherical vessel portion of the present invention, the ends 111b 111c and llld are 
an example of the pair of ends of the present invention, the light transmission plane 111a 
of the lamp light-emitting portion 111 is an example of a first opposed plane of the 
present invention, and the light transmission plane 111b is an example of a second 
opposed plane of the present invention. 

Please delete the following title, beginning at page 47, line 11: 

InduGtrio l Appl i cabi l ity 
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Amendment to the Abstract: 



The Abstract has been annended. A revised Abstract is attached. 



ABSTRACT 



To prov i de o light source opparotus capable of strik i ng q bolancc between 
miniotur i zot i on and h i gh opt i ca l usable effic i ency for concave mirrors a s l ight generating 
mean s and l i ght co l lect i ng means and further capable of emitt i ng luminous fluxes i n 
asymmetry to the l i ght generat i ng means and optical axes of the concave mirrors with 
high efficiency. 

The-A_light source apparatus cons i st i ng of includes a lamp-ii, an ellipsoidal mirror 
42-0f-collecting a part of light radiated from a light transmission plane 111b of the lamp 
a, and a spherical mirror i3-0f-collecting another part of the light radiated from a light 
transmission plane 111a not collected by the ellipsoidal mirror ia-and reflecting it on the 
ellipsoidal mirror-ii, in which a reflection plane of the ellipsoidal mirror i2-and the 
reflection plane of the spherical mirror iS-are in a form of non-rotation symmetry to an 
optical axis i4-connecting a focal position Fl corresponding to a source of luminescence 
of the lamp ii-to a focal position F2 of the light collected by the ellipsoidal mirror a 
respectively7-a -. The distance between the reflection plane of the spherical mirror 43-and 
the source of luminescence of the lamp «r-is shorter than the distance between the 
source of luminescence and the focus of the light collected by the ellipsoidal mirror-^, 
and a part of the reflection plane of the ellipsoidal mirror 42-is formed around the optical 
axis-14. 
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ABSTRACT 



A light source apparatus Includes a lamp, an ellipsoidal mirror collecting a part of 
light radiated from a light transmission plane of the lamp, and a spherical mirror 
collecting another part of the light radiated from a light transmission plane not collected 
by the ellipsoidal mirror and reflecting it on the ellipsoidal mirror, in which a reflection 
plane of the ellipsoidal mirror and the reflection plane of the spherical mirror are in a 
form of non-rotation symmetry to an optical axis connecting a focal position Fl 
corresponding to a source of luminescence of the lamp to a focal position F2 of the light 
collected by the ellipsoidal mirror respectively. The distance between the reflection plane 
of the spherical mirror and the source of luminescence of the lamp is shorter than the 
distance between the source of luminescence and the focus of the light collected by the 
ellipsoidal mirror, and a part of the reflection plane of the ellipsoidal mirror is formed 
around the optical axis. 
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